Recent insights into the regulation of cardiac Ca2+ flux during perinatal development and in cardiac failure.
Systolic and diastolic cardiac function improve during the transition from fetus to newborn to adult. This perinatal maturation is temporally correlated with and at least partially dependent on subcellular changes in the expression of several gene products that regulate cytosolic Ca2+ concentration. Expression of the Na(+)-Ca2+ exchanger of the sarcolemma is highest in the fetus, whereas expression of the sarcoplasmic reticulum Ca2+ pump and the voltage-dependent Ca2+ channel of the sarcolemma increase in conjunction with the perinatal maturation of cardiac function. Whereas cardiac relaxation in the normal mature heart depends primarily on the sarcoplasmic reticulum Ca2+ pump, relaxation in the fetal heart appears to be more dependent on transsarcolemmal Ca2+ flux. Like the fetal heart during prolonged relaxation, the failing human heart exhibits impaired relaxation and abnormal Ca2+ flux regulation. Although altered expression of several gene products has been demonstrated in the failing heart, the responsible factor(s) remains unknown.